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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

Lenp mucummmuHbl  «[{udpoBble  TEXHOJIOTHM»  OPHEHTHPOBAHA  HA
dbopMHpOBaHUE Yy CTYAEHTOB 3HAHUWA OO0 CKBO3HBIX TEXHOJOTHUSX MH(PPOBOH
TpaHchOpMaIMK, WX BHUAAX, MPHUKIAJTHBIX MPUMEPOB HCIIOIB30BAHUS W Pa3BUTHS
HABBIKOB JIOTHYECKOTO W CHUCTEMHOTO MBIIUICHUS JJIS PEIICHUS IOCTABICHHOU
WH)KCHEPHOU 3a1a4H.

3ajayaMy  JTaHHOW JMCUMIUIMHBI SBJsieTcs (OpMUpOBaHME Yy CTyACHTa
0a30BBIX 3HAHWU B 001AaCTAX HU(POBHU3AIMH, HHTEPHETA BEIICH, HCKYCCTBEHHOTO
WHTEIJICKTa, pa3pabOTKU MPOTPAMMHOTO OOECIEYCHHs, a TaKKE HAaBBIKOB TII0
HCITOJIb30BAHUIO COBPEMEHHBIX HHCTPYMEHTOB.

2. [Inanupyembie pe3ynbTaThl 00YUEHHS IO TUCHUILIINHE (MOIYIIIO).

[lepeuenbr  (GopMUpYEMBIX peE3yJbTaTOB OCBOCHMSI 00pa3oBaTEIbHOM
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 10 AUCHUILUIMHE (MOIYIIO):

OIIK-2 - ChoocobeH TMOHUMATh MPHUHIMIBI pabOThl  COBPEMEHHBIX
MHPOPMAILIMOHHBIX TEXHOJOTMI UM NPOrpaMMHBIX CpPEICTB, B TOM YHUCIE
OTEYECTBEHHOI'0 IIPOM3BOJCTBA, M MWCIOJIB30BAaTh MUX IIpU pELICHUM 3a1ad
npo(hecCHOHANIBHOM NesTENbHOCTH;.

OOydeHue 1O AUCHUIUIMHE (MOJYJIO) TpeArnojiaraer, 4Yro T0 €ro
pe3yabTataM oOy4Jaromuics OyeT:

3HaTh:

- OCHOBBI CKBO3HBIX TEXHOJOTHH M UX POJIb B HHU(PPOBON TpaHchopmauu
OM3HEC-TIPOIIECCOB;

- HopMaTUBHYIO0 0a3y nudposusanuu B Poccuiickoii denepanmu;

- TUTIOBBIE METO/IbI YIIPaBIEHUS TpaHChOpMaIuei OM3HEC-TIPOIIECCOB.

Ymersn:

- mpuMeHATh Agile NpakTUKU JUIsl peanu3aluyd COBPEMEHHBIX IU(GPOBBIX
MPOEKTOB;

- OIIPENEIATh CTEK CKBO3HBIX TEXHOJIOIM JIJISl pELICHNs HHKEHEPHBIX 3a/1ay;

- paboTath ¢ 00JaYHBIMHU MIIATHOPMAMH B PECYPCAMH.

Baagerts:

- HaBBIKAMHU Pa3pabOTKH aJITOPUTMOB IPUMEHSIONINX CKBO3HBIC TEXHOJIOTHH
TS perieHus mpoheCCUOHANIBHBIX 33]1a4;

- HaBBIKAMHU MPOCKTUPOBAHUS M peau3alluy MPOrPaMMHOIO OOECIICUCHUS
MPUMEHAIONIETO TEXHOJOTMM MCKYCCTBEHHOTO WMHTEIJIEKTa U NPEAUKTUBHOMN
AHATMTHKY JJI perIeHus TpodecCHOHaIbHBIX 3a/1a4;



- HaBbIKaAMU IIPOCKTUPOBAHUA U PCAIIN3AINUN PACIIPCACICHHBIX HpI/IJ'IO)KeHI/Iﬁ C
HCIIOIB30BaHUEM O0JIaYHBIX CCPBHUCOB.

3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIUHBI (MOIYJIA).

OO6miast TpyAOEMKOCTh JUCHUMIUIMHBI (MOIyJis) cocTaBisier 4 3.e. (144
aKaJeMHYEeCKHX Jaca(oB).

3.2. OO0veM mucuurIMHbBl (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU HW  (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTeNIbHON NporpaMMbl Ha UHBIX YCIOBHSIX,
IIpU MIPOBEICHUH YICOHBIX 3aHATUM:

KonunuecTtBo
Tun yueOHBIX 3aHATUN acos
Bcero Ceu.
Ne4
KonTakTHas paboTa mpu poBeIeHUU Y4eOHBIX 3aHATUHN (BCETO): 68 68
B ToM uucne:
3aHATHS JEKIIMOHHOTO TUTIA 34 34
3aHATHUSI CEMUHAPCKOTO TUIIA 34 34

3.3. O0beM AUCHMUIUIMHBI (MOIYJisA) B (OpME CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM paboOThl O0O0yYaromuxcsi ¢
MeJaroru4ecKuMy paboTHUKaMH U (W) JIUIIAMU, TIPUBJICKAEMBIMHU K peaTn3aluu
oOpa3oBaTenbHON  MpPOTpaMMBI  HA  HHBIX  YCJIOBHSX, TIPH  TMPOBEIACHUHU
IPOMEKYTOUHOM aTTECTAIMH COCTABIAET 76 akaJeMHUUeCKUX Jaca (OB).

3.4. IIpu oOy4eHnn Mo UHIWBUIYATPHOMY y4eOHOMY TUIaHY, B TOM YHCIIC TIPU
YCKOPEHHOM OOy4YeHHUU, 00bEM NHUCIMIUIMHBI (MOJIYJISI) MOXET OBITh peajn30BaH
MOJIHOCTHIO B (DOPME CaMOCTOSITEIbHON pabOThl 00yJaroIInXcs, a Takke B (opme
KOHTAaKTHOW pabOThl OOyYaromuxcsi ¢ TMEeAarornuecKuMu pabOTHUKAMH M (WJIN)
JUIAMU, TIPUBJICKAEMBIMHM K pealu3aly 00pa30BaTEIIBHONW MPOrpaMMbl Ha WHBIX
YCIIOBHSIX, TIPH IMIPOBEICHUN TIPOMEKYTOUYHOM aTTECTAIIHH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO TUIIA.



TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

Wndopmaruzanus u uudpoBuzanusi.
PaCCManI/IBaeMLIe BOIIPOCHI:
- IIOHATHC I/IHq)OpMaTI/I?)aIII/II/I u III/I(l)pOBI/I3aHI/II/I, OCHOBBI, UICTOPUA U OTJIINYHA.

[{udpoBuzaius 1 SKOHOMHKA.
PaCCManI/IBaeMLIe BOIPOCHI:
- B3aMMOCBS3b IIU(POBHU3ALNHU C SKOHOMHKOH.

HudpoBoe mpon3BOACTBO.

PaccmarpuBaeMble BOIIPOCHI:

- TpaJULOHHBIE CIIOCOOBI IPOU3BOACTBA;

- CHOCOOBI POMU3BOJICTBA B YCJIOBUSIX LIU(POBU3ALIUH;
- uaayctpus 4.0;

- nu(poOBOIi JBONHHUK;

- yMHBIE (paOpHKH.

HopwmaruHas 6a3a mudposusanuu B Poccum.

PaCCManI/IBaCMLIe BOIIPOCHI:

- HOpMaTHBHAs 0a3a peryImupyomas TuppoByIO Cpeay, KaIPOBYIO MOJUTHKY B YCIOBUIX IHU(PPOBU3ALINH,
UQPPOBBIE TEXHOJIOTHH, MUPPOBOE TOCYAAPCTBEHHOE YIIPABIICHUE M HCKYCCTBEHHBIN HHTEIIICKT.

OCHOBHBIE TEXHOJOTUH LII/I(l)pOBI/I?»aI_II/II/I.
PaccMarpuBaeMble BOIIPOCHL:
- epeyueHb U(POBBIX TEXHOJIOTHH, X POJIb U BKJIAJ B 3KOHOMHUKY.

HCKYCCTBGHHBIﬁ HHTCIJICKT U MallIMHHOC O6yLIGHI/Ie.
PaccmaTpuBaemble BOTIPOCH:

- OIpe/ieJIeHNe NCKYCCTBEHHOTO MHTEIUICKTa,

- AITOPUTMBI 00YYEHUsS C yUnuTeaeM 1 0e3 yauTens;

- HEMpOHHBIE CETH;

- pacnpocTpaHeHHbIe (peiiMBOPKH.

HpeI[I/IKTI/IBHaH AdHaAJIMTHUKa U aHAaJIN3 JaHHBIX.
PaccmarpuBaemble BOIPOCHL:

- OCHOBHBIC OIIpeIeNICHNS U TIOAXO/IBI B aHAIM3€E JaHHBIX;
- 9THKa MpeICKa3aHus;

- onMcaTeNbHAas aHAINTHKA;

- IMarHOCTHYECKasl aHAINTHKA;

- Ipe/IcKa3aTebHas aHAINTHKA,;

- IPEANUCHIBAIONIAs aHAINTHKA;

- pacnpocTpaHeHHbIe HHCTPYMEHTHI (pEeHMBOPKH.

brnokuenn.

PaccmarpuBaemble BOIPOCHI:

- OCHOBBI TEXHOJIOTHIA PACIIPEICIICHHBIX PEECTPOB;
- IEeUEHTpanu3alus U OJOKICHH;

- CMapT-KOHTPAKTHL,

- KPUIITOBAIOTHI,

- nH(pOpMAIMOHHAs 0€30IIaCHOCTh U OJIOKYCHH.

TexHOJIOTNH CMEIIaHHON PEATbHOCTH.
PaccmarpuBaemble BOIPOCHI:

- OCHOBBI TEXHOJIOTHI1 CMEIIAaHHOW PeajbHOCTH;

- TeXHOJIOTUH JJOTIOJTHEHHOW PEeaIbHOCTH;

- TEXHOJIOTUHU BUPTYaAJIbHOHN pealbHOCTH;

- pactipocTpaHeHHbIe GPEHMBOPKH U YCTPOMCTBA;

- pa3paboTKa MPUIIOKEHUH CMEIIAHHON PealbHOCTH.




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE
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TexHoMOrHH OONBIINX JAHHBIX U MHKCHEPHSI TAHHBIX.
PaccmaTpuBaemble BOIIPOCHI:

- OCHOBBI MH)KEHEPUH JJAHHBIX;

- pa3BHUTHE TEXHOJIOTHH XpaHEHUs TaHHBIX;

- OOJbIINE TAHHBIE;

- data-driven moaxompr;

- MakeTHas ¥ TIOTOKOBasi 00paboTKa JaHHBIX;

- pacTipocTpaHeHHbIE HHCTPYMEHTHI U (peiMBOPKH XpaHEHUS 1 00paOOTKH TaHHBIX;
- Ka4eCTBO JIaHHBIX;

- QHAIMTUYECKUE XPAHIIMINA JaHHbIX;

- Data-as-service;

- Kappa u Lambda apxutexTypsbl.

11

[IpoMBbITIIEHHBIN HHTEPHET BENICH.

PaccmarpuBaeMble BOIIPOCHL:

- ucropus paszsurus [oT;

- apxurekrtypa [oT;

- pacnpocTpaHEHHbIE annapaTHbIE ¥ IpPOrpaMMHBIE pemeHus B oonactu [oT;
- IPOTOKOJIBI KOMMYHHUKAIINH;

- tunosas apxutektypa loT cucrem;

- KEHCBL.

12

[Tporuo3sl pa3BUTHS TPAHCHOPTHON CUCTEMBI B YCIOBUSIX ITUGPOBU3AIIIH.
PaccmarpuBaeMble BOIIPOCHL:

- JIOKaJIbHBIE U INI00ATbHBIE BBI30OBHI JUIsl TPAHCIIOPTA B YCJIOBHAX U(POBU3ALINY;

- cTpaterus pa3Butus Tpancnoprta a0 2030 roxa;

- KaJpoBas IOJIUTHKA Ha TPAHCIIOPTE B YCIOBHUAX MUA(POBU3AIIH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

TemaTuka MpakTHYECKUX 3aHATUN/KPATKOE COJEPKaHNE

'ubkxue meromonoruu ympasieHus HUGPOBBIMHA MPOEKTAMH.
B pesynbTaTe BBITOTHEHHS NPAaKTHIECKONW pabOTHI CTYIEHT O3HAKOMUTCS ¢ Agile MpakTHKaMu ITpUMEHsIEMbIe
JUISL peajiu3alii COBPEMEHHBIX IU(POBBIX IPOEKTOB.

HckyccTBeHHbIN HHTEIIEKT. OOydYeHUE ¢ yUUTETIEM.
B pe3ynprare BRINOTHEHUS MPAKTHYECKON paObOTHI CTYIEHT 03HAKOMHUTCS C aJITOPUTMaMH KJIACCH(DHUKALINH C
WCIIOJIb30BaHUEM SI3bIKa IporpammupoBanus Python u 6ubmmorexn sklearn.

UckyccTBeHHbIi nHTEIICKT. O0yueHne 6e3 yauTers.
B pe3ynbTaTe BBINOTHEHMS MPAKTUYECKOH pabOThI CTYICHT 03HAKOMHTCS C aITOPUTMAMU KIIACTEPU3ALUH C
HCIIONIb30BAaHHUEM s3bIKa porpammupoBanus Python u 6ubmmorexu sklearn.

HpeI[CKaSaTeJ'IBHaSI aHanuTHKa. Anaconda.
B pe3ynprarte BRINOIHEHUS MPAKTHYECKON paObOTHI CTYIEHT 03HAKOMUTCS ¢ MHCTPYMEHTAaMH BXOJSIINX B

makeT Anaconda 1 0a30BEIMU AJITOPUTMAaMHU aHaJIN3a JaHHBIX C UCITIOJIb30BAHUEM A3bIKA IIPOTPAMMUPOBAHUA
Python.

Hpe}ICKaSaTeHBHaH dHaJIMTHUKA. AHFOpI/ITMBI aHaJIn3a JaHHBIX.
B pesynbTate BBIOIHEHHS NPAKTHYECKOW pabOThI CTYIEHT O3HAKOMUTCS! 0a30BBIMHU aJITOPUTMaMHU aHaJIu3a
JIAaHHBIX C UCIIOJIb30BAHHUEM s3bIKa ITporpammupoBanus Python n uncrpymenrta Anaconda.

[TpombiniuIeHHBIN HHTEPHET Bemieit. Raspberry Pi.

B pe3ynbrare BHIOTHEHHS TPAKTUIECKON pabOTHI CTYACHT 03HAKOMUTCS ¢ AMYIIATopoM Raspberry Pi.




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

[TpombinneHHsIi nHTEpHET Bemel. Azure [oT.

B pe3ynbTate BBINOIHEHHS TPAaKTHYECKOW pabOThI CTYIEHT 03HaKOMHTCS o0OnauyHoi mardopmoit Azure loT.

4.3. CamocrosTenbHas paboTa 00y4JarOIHuXCs.

No .
Bun camocrositensHOM paboTh

/1

1 |M3yueHue pekoMEHA0BaHHOMN JIUTEPATYPHI.

2 |[logroroBka K mpakTHUYECKUM paboTaMm.

3 | BeimonHeHWe KypcoBoi paboTHI.

4 | TloaroToBka K IpOMEXYTOUYHOM aTTECTAIIHH.

5 | IloaroroBka K TeKyuieMy KOHTPOJIO.

4.4. ITpumepHbIN IEpeUYEHb TEM KYPCOBBIX pabOT
Pa3zpaboTka npuiiokeHus st 001a4HOM m1aTGopMBbl Uit 00pabOTKU JTaHHBIX

¢ loT-yctpoiictBa. OOpaboTka JaHHBIX Mpou3BoauTCs Ha matgopme Azure [oT. B
Ka4yeCTBE YCTPOMCTBA BBICTYNACT pEAIM30BaHHAsI CTYACHTOM IIPOrpaMMHast
AIMYJISLNS TIOJKIIFOUEHHAA K O0BEKTY, K IPUMEDPY:

- aBTOMOOUJIB;

- CaMOKar;

- BEJIOCUIIEI;

- IPOH;

-TPY30BOM TPAHCIIOPT;

- 00I1I€CTBEHHBI TPAHCTIOPT.

5. llepeueHb wu3AaHWN, KOTOPHIE PEKOMEHIYETCS MCIOJb30BATh IMPHU

OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

TJJQH bubnuorpaduueckoe onucanue Mecro nocryna

1 | Uudopmarnzanus obmectBa Ykpaunues [O. /1. https://e.lanbook.com/book/123696
VYyeOnoe nocodue Cankr-IlerepOypr : Jlans , 2019
ISBN 978-5-8114-3845-7, 220 c.

2 | Apxurekrypa untepHera Bermiei [1. JIu YueOnoe https://e.lanbook.com/book/112923
nocobue Mocksa : JIMK Ilpecc , 2019 r., ISBN 978-5-
97060-672-8, 454 c.

3 Hudposas sxonomuka: Yuedbnoe nocoone Ctapkon https://e.lanbook.com/book/104928

A.H., Cropoxesa E.B. Yueb6Hoe mocobue Mockga :
@®JIMHTA , 2017, ISBN 978-5-9765-3697-5, 82 c.




4 | NHrepHer Beweil: BUaeo, ayauo, kommyranus C. https://e.lanbook.com/book/123717
AnTTH. Yuebnoe nocobue Mockaa : JIMK Ilpecc ,
2019, ISBN 978-5-97060-761-9, 120 c.

5 | Pemenne mpakTHYECKUX 3a/a4 Ha 0a3e TEXHOJIOTHU https://e.lanbook.com/book/118206
WHTEpHETa Benlel: yueoHnoe nocodue Jlyoxos U.C.,
Cramesckuii I1.C., SIkoBuna 1.H. YueOHoe mocobue
HoBocubupck : HI'TY , 2017, ISBN 978-5-7782-3161-
0,79c.

6 | Arduino Uno u Raspberry Pi 3: oT cxeMOTeXHUKH K https://e.lanbook.com/book/116131
uHTepHeTy Beulei. Makapos C. JI. YuebHoe nocobue
Mockaa : JIMK Ilpecc , 2018, ISBN 978-5-97060-730-
5,204 c.

6. IlepeuyeHb COBpEeMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIOJB30BATHCS MPH
OCBOCHMH TUCUHUTLIUHBI (MOIYJIS).

DNeKTPOHHO-O0MOIMOTeYHas cucrema U3/1aTeIbCTBA «Jlaub)
(http://e.lanbook.com/).

DneKTpoHHO-0MOmoTeunas cucrema ibooks.ru (http://ibooks.ru/).

Hayuno-texauueckas oubnuoreka PYT (MUUT) (http:/library.miit.ru).

O6pazoBartenbHas mat@opma «kOpaitty (https://urait.ru/).

VYyeOnbie KYpChI Microsoft (https://www.microsoft.com/ru-
ru/learning/training.aspx)

7. llepedueHb  JHUIIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHSIEMOTO
MpOrpaMMHOTO OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOUMOTO JIJIS OCBOCHHMSI TIUCIIUTUTUHBI (MOYJIs).

Microsoft Internet Explorer (vumn npyroii 6paysep).
Omneparmonnas cucrema Microsoft Windows.
Microsoft Office

Python 3.8

PyCharm Community 2021.3

8. Ommcanue MaTepHAIBPHO-TEXHHYECCKON 0a3pl, HEOOXOAUMON s
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILTHHE (MOIYIIIO).

YueOHble ayauTOpuM JIsI TPOBEACHUS Y4YEOHBIX 3aHSATHN, OCHAILCHHbBIC
KOMITBIOTEPHON TEXHUKON M HAOOpaMH IEMOHCTPAIIMOHHOTO 000PY10BaHUSI.

JIns NOpakTUYECKUX 3aHATHA — HAJIWYHUE MEPCOHAJIBHBIX KOMIIBIOTEPOB
BBIUHCIIMUTEIBLHOIO KJIacca.



9. ®opma pOMEKYTOUHOM ATTECTALINU:

Kypcosas pabora B 4 cemecTpe.
DKk3ameH B 4 ceMecTpe.

10. OueHouHbIE MaTEpHUAIBI.

OHCHO‘{HBIG MaTcpuajibl, IMPUMCHACMBIC IIPHU IIPOBCACHUU HpOMe}KYTO‘{HOﬁ

arrecraniuuy, pa3pa6aTBIBaIOTC}I B COOTBECTCTBHUU C JIOKAJIbHBIM HOpMaTI/IBHBIM AKTOM
PYT (MUUT).



ABTOpBI

Crapmmii npenogaBaTenb kadeapsl
«udpoBbie TEXHOTOTHH YIPABICHUS
TPAHCIOPTHBIMU IPOLECCAMU»

JIuct corytacoBanus

3aenyromuii kadeapoi [[TYTII

[Ipeacenarens yueOHO-METOIUYECKON
KOMUCCHUU

3amaHoB EBrenmii
AnnrbepToBuY

B.E. HyroBnu

H.A. Kisruesa



